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[ASM J 

1] 

Li x Mni-yM'yA2 
2] 

LixMrii-yM'^-zAz 

[3M*H 3] 
Li x Mn 2 0 4 - z A z 

mn^ 4] 

L i x Mn2-yM ' y A 4 

m*w 5] 

Li x Mi-yM'yA 2 
6] 

Li x M0 2 - z A z 
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[S**M 7] 
Li x Nii-yCo y 02- z A z 
mn*\ 8] 
Li x Nii- y - z CoyM' z A ff 

[S**H 9] 
LixNii-y-j-MnyM'zAo, 

(^-71 ^HH, 0.95 <x <1.1, 0 <y <0.5, 0 <z <0.5, 0 < 
a <2°}JL, M^r Ni iE^r Co°]5L, M'£r Al , Ni , Co, Cr, Fe, Mg, Sr, V, Sc, Y, 
La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, 
Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No, ^ LrS. oj-f-o^ ^o\]*] a}U}£^ 

M'^r Al, Mn, Cr, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, 
Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, 
Bk, Cf, Es, Fm, Md, No, ^ LrS. o]-^*} §>M- 
A^ 0, F, S ^ PS ol^-oj^] ^oflAi ^Hfls]^ ^olcf.) 

£ 3 

35-4 



1020010017298 
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3# ^l-S- DISPOSITIVE ACTIVE MATERIAL COMPOSITION 

FOR LITHIUM SECONDARY BATTERY} 

5. 2±= €■ ^HHH ^1^*3: A1(0H) 3 S+ #aL«fl*IH ^>-§-tb 

A1(0H) 3 ^ XRD ^-§- ZLHflH. 

£ 3^r €■ ^3 3 ^HHH *1l3:tb Al(0H) 3 2f AI-ol^S.S.^A>ol^^ DSC 
^ ^» M-^vfl ^LHflS. 

£ 4^ €■ 1, 1 2 ^ Hli2^ 1^ 

D#-S: °l-8-*H sl# o]^> a>o]^ ^ uj.Ej.vfl neflS. 

€ Slf- °]*} A>ol^ ^ SLj$£. M-E}^ ^2flS. 

£6^^ <a*H 4<HH B 2 0 3 1- °il^r#°11 -g-^ji ^]2:§H afls^ 

HB(0H) 2 ^4 B 2 0 3 ^ XRD 4€* M"E}-\fl ZL2fl^. 

£ 7^ -& 4 ofl^ B 2 0 3 1- ^-§r^l -g-sfl*}JL *fl^g 

HB(0H) 2 £- T £, ^ltslr H 3 B0 3 ^ B 2 0 3 ^ DSC# M-e}^ ^isflH. 
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«1 jilofl gj 461) a| B 2 0 3 * ofl -g-SflS>JI XI 

2: si HB(0H) 2 ^ DSC« M-Bl-Ml ^.eflS. 

£ 9^ 8 ^ tilm^l 1 vfl*l 2^1 ol 

-8-*H *Ha€ dsc» M-^\H 

£ 10^ AjAlo^l 5 ufl*l 6 ^ tiling io| wj-^ S o] 

^.g- -g-^ ^ (capability)^: M-e^ neflH. 
£ 11-B- ^Hl 5 vfl^l 6 ^ HliS^l 1^ wj-^ o_3_ *f|2:^ 3^1 

*i*l<*l ol# ^H3# M-B)-^ ^-2flS. 

£ 12— aliE^ i ^ ^jiofl 1 vfl*] 2^ «<>>^-°S. ^1^^ 3.91 7 A*}2) -§-^ 
zisfls. 

£ 13£ alm^l 1 ^ ^-jL«fl 6 tfl^l 7^) y J-^A5. ^lS^ a>o] 

# ^ ^M3# ZLBflH. 

<i4> [*v<a# °14 £°>] 
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<16> [^Bfl 7l#] 

< 17 > €^ tf^Sj-sM fi l^> €*lir ^ ^ ^^7]- 3.7V, ^ 4V 

^ ^SAi 3C^]B} M^lfe #tfl-g- #32}-, 2r:S^ ^ofl ^ 

#51S ^-§-s)Jl 5U£r ^tfl^ ^^-ofl Bfl^Kr jS^i}. o^tr 

°l*r ^1*1^ ^^fl^ ^ -fr*^ SU^r 95% o]^o) JL7\^9\ 

LiCo0 2 « ^>-g-^ 9XSL*\, o]^^ LiCo0 2 «- tfl^l*>Jl^} * r *r ±.^o] #o] ^1 
^JL LiCo0 2 ^flS A}-g-*}^ 511- o]*> ^ ^ 

o] tiling -f^H, 5§^c] ^*ki *>q-, ^)^^o] ^ 7fl ^^- jg.jfr 

<18> ole^ ± ^o] LiCo0 2 ^1 7fl>id *>M-S ^ *f| 5,292,601 J. 

°T| Li x M0 2 (M^r Co, Ni ^ Mn # 3)±.°lJL, x ^ 0.5 vfl*l l<y)7> 

7]^£)<H $14. *ll 5,705,291 JiL^ Jl^ J£^h 31- 

5)^ Cl^-A>o]^ ; 5^1 ^SlTflo]^. o]s.^ ^#.g- 5) 

Eloflo]El^ <?]E^eflol^ ^l-dithiuated intercalation compound)-^ 
-H, °1» 400 °C <>1#SJ A oM 5lEloflolEl= ^^H^ 

<19> ZLE^M- A}o}^ ^ M.^o) JjL^ 7 fl^>7] ^ *V <£ 

^7> ^l*J^ol^. 
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<20> £ igj^o} s.^ o. A>ol# ^ ^ g <g^' tl-^ol -f^*l 3* °1*> # 

^Aj 3 *)--§-] 

<22> [S^^l 1] 

<23> Li x Mni- y M* y A 2 

<24> 2] 

<25> Li x Mni- y M' y 0 2 -zA z 

<26> [S|-^ 3] 

<27> Li x Mn 2 0 4 - z A z 

<28> [sHH 4] 

<29> Li x Mn2- y M' y A4 
<30> 5] 
<3i> Li x Mi- y M' y A 2 

<32> [s)-?H=l 6] 
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<33> Li x M0 2 - z A z 

<34> 7] 

<35> Li x Nii- y Co y 0 2 - z A z 

<36> [S^^H 8] 

<37> Li x Nii- y - z Co y M' z Atf 

<38> [S^H 9] 

<39> Li x Nii_ y - z Mn y M' z Atf 

<40> (aV 7 ] ^HH, 0.95 <x <1.1, 0 <y <0.5, 0 <z <0.5, 0 < a <2°)JL 

, M-gr Ni SE^r Co°}31, M'^r Al , Ni , Co, Cr, Fe, Mg, Sr, V, Sc, Y, La, Ce, 
Pr, Nd, Pm, Sra, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, 
Am, Cm, Bk, Cf, Es, Fm, Md, No, ^ LrS. o)^-o]^\ ^d\]x] #*»5\^ SJ-q- o}^ 
°] ^^ojji, M'^: Al, Mn, Cr, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, 
Es, Fm, Md, No, ^ LrS. °1^-<>|3] ^o\]*] a}ej]^- ^q. o]aVo| oj^o]o} ; A ^ 
0, F, S ^ PS o]^o]^\ ^ofl^ AjEn^^ ^o-|cK) 

<4i> o]^> o. ^ o. ^il^l-Tjl ^^?Vcf. 

<42> £ i£tgS] B\J£ o}*} ^-g- 2^#£r 4 6 lt 
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<43> # 7 j -B-71 -g-nfl HL^ #6)1 -g"*M ^ ^ °1 ^ <H ^ tb 3 °1 M" 

-8-1- ^ ZL cfla^^l <^1S Mg, Al, Co, K, Na, Ca, Si, Ti , V, Sn, Ge, 

Ga, B, As i&^r Zr-i- ^>-g-^ ^ 5^. 

<44> # 7 1 ^7M1tt Hl^^ EE^ 5L^f A}-g-i£ ^ oirf. af^^Tll^, 

£ loll U^vfl ^4 ^-Ol, #71 ^ 5}ol£^}oln ) ^ ^-Al^olc^o]^, 
=4f ^-Al^iLtll o)m ^ ^ol^Al^vilolE^ ^ o_ 7 j ^.ofl tri=. ^ 

^ ^^-^-i- #-& ^fl*l 200°C<H1^ 1 vfl^l -^o> ^.g. a> 

<45> #71 ^7^1 ^oflA^ ^ §}0l = ^.A>0lH.7V A>C^ >^ ^ ^ 0>^ 

^(thermal stability)°l 7}# -f ^r*H , Al* a]~§-^- «1^^ 

Al 5>ol=^.A>ol= 7 > H>^a|S}ui, Sth B* A>-§-§>^ ^-f o)]^ ^ 

^ B 5>ol^-s.A>o]H.7l- w>^-3]s>cf. 
<46> #71 ^ -ft-7l -g-<*} J£^r ^ ^-g-^ #71 ^ JE^r i^*Rr 

°l-g-*V^ *ll^£H, A>-g-5]^ -g-nflofl cfltb °1#^ -§-*fl£7> CfsjELS A> 

-§- -g-*ti^ f^fMl 4e} ^>-§-5l^ ^« 4i^Kr ^ °] 

ol ^#<^ ^Aj o. s 7>^>Cf. OH- cl^. ^"71 ^ -B-71 -g- 

^£ ^r, ^^A>ol^ ( ^<*, ^ ^.A>ol=l- 0-7) -g-u]]oH -g-^flAl^ ^ 

^>7iq-, °1 ^fKH ^ls^ ^ #7l #4* ^-g-°-»£- 
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<47> #7] ^ -6-71 -g-nfl Aj-g- 7 Hr*V -g-nfl^^ 31 

oflEfle, pfl^^l #Se}olj= , <>M|5°1 olcf. olnfl, #7] ^4? 0.7] -g-ofl 3:^ 
^-7] ^-g-^ ^5L^ £^ ^ HL^r <I^^ ^ §>ol=^-A>ol 

££Hli-£^£^^l 0 lS(tetraorthosilicate) -g-^ § ^ 9X°-*1, °) -g-^£r 

^el^olE^. oflB^ofl -g-^j-Cr] ^S^H ^l^l^T BflEBj-ojl 

SJcf. iEth 3.^ -g-ofl B 2 0 3 H3BO3I- -fM -B-^fl HL 

^ #*11 ^-g- A>-g-%V ^ oij7 ; B2O3I- -6-71 -g-nfl Hi^r #<Hl -g-*H*b 

°lt #2^H ^€ HB(0H) 2 * -6-71 -g-nfl iEfe #6fl -g-tfl^ A}-§-^- ^£ 

<49> ^-71 7d2, ^--^iLCf ^kg- ^SoflAi ^Al^- ^-fofl^ ^ S X\#o] u] 

¥ ^31 200°C1- ^4^r -ir^Rr *H 

a.v11o]E 7 > ^<H^1^1 &-°H.S «l-^^sr>^l ^Cf. a*}-, ^-71 AlTio] lAl^l 

^-f^l^ -g-^fl7> ^&5?*1 S-*} ^ # 0) ^ 3}o]nSAf 
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S7> ^3*1 24*1 *h§r a^Rr ^-f 6 !!^ 1£-*IH ^} 

^ ^ ^2,7} -fS^}- Sftrj.. 

ojE ^-4=- *}°}]=mA}?}2_no]E. <g>^ ^ 01 cf. 

<51> 3- 0 }x> <£^- S^#<H1 £^}Sr ^7H1^ 

0.1 o]<#, 1 nl^o] «>^-Z]s>JL, 0.1 ifl*l 0.5 f^%7> c]^- 

^1*>4. |7Hfi) ojzo] 0.1 ^% nlnV^ ^-f^lfe °1» ^7>^1 A>o]^ 
JL2}- 5? <g*j JL^7> PlPl*H, 1 ol^<g ^^-ofl^ iL*l 

3 A>o]^ ^ ^ jLJlf7> ^*>5)<H W>^-Zj^] ^rtf. #^^A^ %7\A 

^oJtlJ^KM^lS. 5£i- ol^-o) 0.1 °R\ 1 ^a£% nlnVo. S 

<52> M^olH ^>-§"€ ^ *>7l 1 ifl*l 95L^ 41^3^ 

<53> [sJ-^Hl 1] 

<54> Li x Mni- y M' y A 2 
<55> [sl-^M 2] 
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<56> Li x Mni- y M'y02- z A z 

<5?> 3] 

<58> Li x Mn 2 0 4 - z A z 

<59> 4] 

<60> Li x Mn2- y M' y A 4 

<6i> [s}-*}-^ 5] 

<62> Li x Mi_ y M' y A 2 
<63> 6] 

<64> Li x M0 2 - z A z 

<65> [s)-^ 7] 

<66> LixNix-yCOyOs-A 

<67> 8] 

<68> LixNii-y-^OyMV^ 

<69> 9] 

<70> LixNii-y-zMriyM'.A^ 

<7i> (^1-71 ^H^, 0.95 <x <1.1, 0 <y <0.5, 0 <z <0.5, 0 < a <2°] jl 

, M£- Ni Co^lJl, M'^r Al, Ni, Co, Cr, Fe, Mg, Sr, V, Sc, Y, La, Ce, 
Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, 
Am, Cm, Bk, Cf, Es, Fm, Md, No, ^ LrS, o)f^^ -id^E)^ ^VM" 
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H\ Q±o)JL, Al, Mn, Cr, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, 
Es, Fm, Md, No, 3l LrS, o]^o]^\ ^.6\]*\ #«J£)fe- o)sfre\ ^o^, A^r 

0, F, S ^ PS. 0)^.0]^ ^.ofl^ ^Efls)^ ^^ol4.) 

^sfls^ ^f-^* ^Al?l7l (binder)* 33- ^51 $1 

« A>-g-^- ^ olcf. SE^V, <£^- «^ S^#£r i^-a- #7}Al?l 

<73> o]<4 ^o], ^ *>ol = S.A>ol^ ( ^ ^-A]*>olJ=^A]-olEL ( #^ ^-Aj^m 

x-ilolS, #4? SM^-Hf-A] ^tHolM oil- 01 ^-g-o] ^7}^ 

(power) ^HM ^5]ol Jg^ 3^ nj-so^ ufl , If-Aj o] 

7>5l^ SW^r^H^, =4* ^Al^ol^AH^., =4? ^A] ^iLLilolE ( 

^ ^Ol^Al^VilolE O^O] «^0l ^OjE.^., ^^l^O.^ # 
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<75> (^AH 1) 

<76> Al-ol^^S.^A>o]c 5gJ zj. ofl^-^- 95g* ^^>JL, o} -£^#"1: ^ 4 

-g-<^ 100°C ^.-^H 10*1 ^^§H €^ A1(0H) 3 ^-^M: ^^nf. 

<77> LiCo0 2 Aj-g-sH , °1 ##^/Al(0H) 3 £r^/:E# 

*fl/*Klt-l» 93.5/0.5/3/3^ ^% wl^S N-^M 2l#el=- -g-*lH 0 <J= 

<78> 25/im ^^1^1 Al-iH $H Aj-yl ^sjsll- 100/^n iH^l-ji, ^#0] 

1.6cm<y ^ S^l *l*l-g- ^ ^-g- *flS*>£4. °1 °<J=^ 

1M LiPF 6 7> -g-fsfl^ ofl^^i 7>iLtnolE(EC)52|- ^KSLMWecdmC)^ ^ •%■ 

ofl(i/i J^Hl)* ^Sfl^o.S AV-g-^Jl, A]]^^(f res h)fV e]# 
A}-g-*H #SJi ^ i^HH 2016 e^°1 ^o] *|| 2: 

<79> (*JaH 2) 

<so> <#^. ^-#^/Al(0H) 3 ^/S^flM^i^ ^ «1 93.9/0.1/3/3^ # 

<81> (>^AH 3) 
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<82> ^^/Al(0H) 3 «-^/£.^^/«>«?l^^ £th «]■§-§■ 93.1/0.9/3/3^ & 

<83> (tilJE<m 1) 

<84> LiCo0 2 ^ %#^/£^^M^lc1» 94/3/3 N-^H ^l-^s. 

<85> ^-7] <#^- £33* <>l-§-*H ^X|ofl IJZf ^-^^ ^0.5. 5EL 

<86> (%Vj7^ l) 

<87> ##^/Al(0H) 3 ^AE^fl/wKI^* 93/1/3/33 *}•%■ 

& ^ *fl3^*r ^7} ^*H1 14 ^<l^>7fl ^A]§>^r|-. 

<88> (%Vj7ofl 2) 

<89> %#^/Al(0H) 3 ^/JE^/wHl^* 89/5/3/33 ^% A>-g- 

oo> (^-Jl^ 3) 

oi> LiCo0 2 %#*J/A1(0H) 3 /:E31*1|/hK]3* 93.5/0.5/3/33 

N-oflfJ 3z]l-^i -g-ulH ^c*} ^ *33« x\}^a>}<%^. o] tcfl, A>-g- 

Al(0H) 3 ^r ^#3tt A1(0H) 3 -g-^-8r ^-§-^3-. 

< 92 > ^-71 <#^- #331- °l-§-*H #3 14 ^^tb ^ 

<?] #31- ^2:^^^. 
<93> (%Vj7^ 4 ) 
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< 94 > %l-^/Al(0H)3/£^^M^lT:i« 93/1/3/3^1 wl^S A>^-tb ^1 

<95> (%5L*\] 5) 

<96> %#^/AK0H) 3 /H€^/«1-^^« 89/5/3/3^1 a}-^ ^ A] 

<97> ^-7] ^^1^1 ^I3i*>^ ^V-g-tb A1(0H) 3 ^-71 ^ofl 3°1] a~| A} 

-g-^V A1(0H) 3 XRD ^flfi-i- S. 2*\] ^^<%t\-. 5. 2°11 

M-B}-\a ^4 , ^^Hl 1^ Al-°1 4i^^Al-o]= -g-^-g; ^2-^ 
A1(0H) 3 C£ 1^1 B)^ wl^^o]tfl ^Jl^l a>-§-*}- a] ^5]^ 

A1(0H) 3 C£ 12} A)^ M-E^-^-i; ^ 5^. 

<98> ^ 3^1 Al-^iSS^A>ol= *3aH loflA^ Al-ol^SS^-H-E. 

ofl ^--g-ofl -g-§flAl^l 100 °C oil A1(0H) 3 -grlHl cfltl: 

DSC ^ ^4-°lc1-. DSCir 910 DSC(TA instrument a> *fl#)^r °l-g-^>^ #^>5a 

M-El-q-^cfl til^H, A1(0H) 3 ItlwRr 3*1 <13 <£*1^ 

<99> 3^, a]^^ A1(0H) 3 21 ^7H af^ a>o]^ ^ s.^ o. oj-oK^l 

^*M, #7l ^A]ofl 1, ^-jto^I 1 vfl^ 2^1- WlJEoj] loll 4^ 3_o] ;g*]o} 

*}°}m ^ ^§*M , ^ £ 4«fl M-El-tfl^cf. £ 4^1 M-eM 3 

4 A1(0H) 3 7> 0.5 ^7>^ ^A]ofl i(£ 30) s o] A>o]^ 
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^ ^H3°l 7H V -f^r*}^, A1(0H) 3 ^ ^7}^o] i ^%(%jl6\] lf i= 3^1 b) 
5E^r 5 2, 51 3^1 c)S f7}^ A1(0H) 3 7> ^7>£]^ ^ u] 

JH^l 1(51 3^1 d)^ 3^1 -fr*}i5}7]^ SL-z]B\ *\f>}& A>o]s. ^ ^-i- 

<ioo> o^el, Al^s)^ A1(0H) 3 » ^>-§-*>S* ^ ^ ^* ^o>Ji7l 

41 *)M°\] 1 ^ ^-Jl^ 3 ifl*l 5o|) *fl2:€ 3.0) ^]Q\ a}o)^ 

=L 51 541 M-^tfl&i}. ^ ^£ 4.3 xfl^l 

2.75V *W<*1M 0.1O-»0.1CU3), 0.2C«-*0.2C(33O, 0.5C^0.5C(10S) ) , lC<-> 
1C(215))^ Sl-fr^-i: ^SW 71^*1 ^^§>^cf. £ 5°fl M-E}^ ^4 

A1(0H) 3 # ^7}^r ^^-ofl^ n ^7>^=ol o.5 ^-jiofl 3( 

51 5^1 b)^ 3*1 #*l51 A>o]^ ^ M-^o] tiling 1(£ 5^ a )^ -^A>^i4 

44-^, ZL ^7HM i f7}^ #ji6j| 4(51 53] c)fe 

til iEofl mcf ^S>^ Aj-ol^- ^ S.^^- uJ-BfifloL, ZZ. $7HM 5 f^%o} 

#51^1 5(51 5^ d)^ «1 j2<4 1^1 Hl5>^ ^^^>7fl a)*}^ Afo]s 

<101> 5 4 ^ 5 51 ^Bfs£ 141 nfel- a^s)^ A1(QH) 3 * A>-g-^>^ ^-foflif 

£ ^<%*\ ^5L7f A>ol^ ^ ^Aj- <r at!-, ZL ^> 

-§-^1 1 f$% °]^ 0 A 7i-$-«\]5L o] 51 & Jl2}-# ^71^ ^ ^ "2 ^ 514. 

<102> ^JaHI 2 ^ -a AH 3^1 A}-g-*V ^^l£ aJaHI ijzJ. -? r Aj-*V XRD , 

DSC £ Afol^ ^ ^7} M-El-^rl-. 

<103> (^aHI 4) 
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<104> b 2 0 3 ^ Sg^f 95g^ ^W^L, °1 £tM"§: ^ 1*1 tt ^S. il^> 

<^ 7fl^^>Jl -f-^tb 5 ^% ^r5L 3 B-g-^j* *HS*}££K °1 -g-°« 100 T^H 
lOAl^oj 3a=*W «^ alAfl^r HB(0H) 2 ^IS^cf. 

<105>' LiCo0 2 ^ ##^/HB(OH) 2 ^/S^flM^-I- 93.1/0.9/3/3^ 

<106> 5) 

<iot> LiCo0 2 #l-^/HB(0H) 2 ^AE^H/aKl^ ^ al-ir^r 

93.9/0.1/3/3.2.3. *H^*|-jLfe A oM 4^ ^t}- «<H^3- -2 

<108> (^A]c^l 6) 

<109> LiCo0 2 ##^/HB(0H) 2 ^/S^flM"?}^ ^ 

93.7/0.3/3/3.2.3. ?A^r ^15)*>J1^ ^-71 4 <4 #^.2.3. 52 

<no> 7) 

<m> LiCo0 2 %l-^/HB(0H) 2 ^/S^fl /«}<?! ^ 

93.5/0.5/3/3^ ^l^JUr ^7} 4^ ^-^t!r y o^^ 52 

<ii2> MMofl 8) 
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<ii3> LiL03Nio.69Mno.2Coo.9Alo.07Mg 0.07O2* A >-§-tr 3* *fl^ *r 

<114> (tilSofl 2) 

<115> Lii.03Nio.69Mno.2Coo.9Alo.O7Mg 0.0702-i" A H-tr 3* *H^r 

Jl^- #71 tiling 12f ^-^^ « 0 >^0.5. 3.91 3*1* ^lS^l-Scf. 

<116> (^-JL<^1 6) 

<iit> ^-^^/aI^s]^ B 2 0 3 /£^i^/w> < yi=11- 95.7/0.3/3/3^1 ^% Hj-g-s. ^>-g- 

fr ^-S- *fl^}jl±r #71 HlSofl IS}" ^^^Tfl ^AI^CK 
<118> (^-Jl^l 7) 

<119> %#^/Al^sl^- B 2 0 3 /S.^/^]-9l^^ 94.45/0. 55/3/32} v]^S. 

^ #71 14 ^^*>7fl ^l^i}. 

<120> #7] ^aHI 40^ ^istb HB(0H) 2 S^Sl^M XRD sfl 

^ £ 6^1 M-EHl&nf. Al^sl^ B 2 0 3 (^ 

°1^, boron oxide)^ XRD sflUS n ^4* £ 6*11 l^-El-ifl^^. £ 6 

ofl u|-Bl-^ ^541- X\ ^-5} ^ b 2 0 3 ^ XRD ^fl^i^- ^*}?\) ^3*1 «> 

^Hl 4^1 7fl^tr #(single phase)^ XRD sfl^^- i^-E^-i; 

Slcf. I&tr, 4^1 XRD sfligol JCPDS «ls 72-1067JL2] 

-g^l-JElS., s}olHS^ iUflolS (hydrogen borate, HB(0H) 2 ) o c]# S^^t ^ 
4. 
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<m> o}-g-e1, ^-7} -gAH 4^ HB(0H) 2 <1 <£o}iL7] flsH, 

HB(0H) 2 DSC* ZL £ 7^ M-E^-^^cf. ^-JLS Al^Sj^r 

H 3 B0 3 (il€r^ ( boric acid) ^ B 2 0 3 £] DSC ^ JE 7«\] M-^tfl^r}-. je 

7^H, H 3 B0 3 ^ DSC ^ 4) cfe B 2 0 3 ^ DSC ^ ^ 

£ 7*fl M-E}-sfl ^o], 37>^1 £^ SL^ ^SL^Er cfs^nV l^Hr 

3)3.7} ^r#£]^4. A]*sl^ H 3 B0 3 ^ ^ 7 1^ 

*rM-, °1 ^"1 ^r-§-°l ^ 160°C ^-e<y<Hl tt)-5r, H^iLS. ^ 200°C ^ 

3- <m ^HM ?1 ^ ^1-4. s*v, ^ 200 °c ^ 

<I >£-§"8: M-Hl-xfl^ HB(0H) 2 B 2 0 3 f^H^r HB(0H) 2 ^1^] B 2 0 3 

^.cf ^ loafl ol^i- sofl n)-^ ^fl- 3^#<2) ^vav ^ o. *^}<*| <£^^§: 

<i22> HB(0H) 2 <#^r ^5H1 ^7>f-ofl *m 

^^71 ^5>C^ ; AjAHl 5 tflx] 6 ^ Wl^L^l 1^ ^^^-^ 

DSC* ^3}sH ^- ^9 S. 8o\] vfE^&c}-. -£ 8<^1^, a^r ^^-Hl 5, b^r ^ 
*H 6, c^r a]H7o}l 15] dsc ^ ^sl-o]cf t HB(0H) 2 ^ 7>}^1 

^ DSC ^ £ 8^1 M-B}vfl^rf(£ 8^1 d). DSCtt ^7} 3.91 

1- 4.3VS. ^t*\& 3.91 (dry roomHH trpfl^H <#^-# £&| 

*}5L, o) v-^s) W^-fr 10mg 910 DSCCTA 

instrument^} ^)^r °l-g-*H ^^is}^. 8°)}*] ^ ii^ h>«4 ^-ol , 

hb(oh) 2 ^>^i(£ 8^1 d)^ ^ 200 r -*fe°iH ^ s]a.7> m-e]-i4jl 
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3# & ^-2.^, ^rtF LiCoOsC tiling 1, £. 8^ c )^ oj= 200 

vfl^l 220r°fl £*J €• ^1 s|iEI7} M-E^-M-Jl 3* Sa^. °l^tb ^ 

Lii_ x Co x 0 2 ^ Co-0 ^°1 ^SflT^ 0 2 7> **fl*M ^€ 
0 2 7> ^3fl°fl2f til-o-^ 3. *}-<g^. ^ o_ 7] ^ ^o. s o]s^ «^ Vo l *1^ 
21 <#^^- *|*H7lfe _a.<y°lt}. HB(0H) 2 *il>fr 9= 200 °c 

^ €■ £1 Lii_ x Co x 0 2 ^ ^I^M- *^*H #ifl^ o.^ 

^ 13 <?M^ %^<H1 3711 71 <*|^- ^ ^^cf. zl 

LiCo0 2 °ll HB(0H) 2 £-1hg- 0.1 ^^%(^aH1 5, j= 8^ a), 0.3 ^%(^H 6, 
£ 8^1 b) ^7>^ ^-f t DSC ZL^olH ^.^ «>5+ 200 "C & 

HB(0H) 2 £-^1 S-*fl £JE7> ±tS; ^SLsL, HB(0H) 2 

^7>^o] ^-a^s- ol^( s hift)^ ^^1-1- g-g- ^ 

HB(0H) 2 ^7H1 Li1.03Nio.69Mno.2Coo.9Al o.07Mg 0 .070 2 ^ 13 #31^ 

*8=# S^* <£*}}L7} $\f>}<x), >*JaH 8 ^ tiling 2^1 S«y ^^1^1 DSC* ^ 
«r ^» i 9<H1 i^ifl&t]-. £ 9°1H a ^r 8> *}HLo)} 2^1 DSC ^ 

^ ^4olcf. o>^-Ei, <£^. %#^o] LiCo0 2 ^l yli2^1 1^1 s<y #*1<21 DSC # 
^ £ 9*11 
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t}ifl&£K;£ 92] b). DSCtt ^"71 4.3VS. * , ^ol 

£2:^ (dry roomHH Sj)*fl*H °^-ir £3^, <>1 ^s]€ °<HHH M 

^ lOmg *fl#j*H 910 DSCCTA instrument^} *H#)# °l-g-*><^ 
^r^r^^r. <£&2\SLS. Lii.o 3 Nio.69Mno.2Coo.9Alo.07Mgo.0702(-£ 9^ c)^ ^1 
3)3.7} ^-JL <£&n -&5L7} LiCo0 2 ilcf ^>i4, 2] 37} nfl 

(sharp)*H, ^ nfl^- -g-^tr] ^s)^ ^JLS 13 <>M^°1 *fl-f # 

<£3^ ^4. ^SiM- £ 9ofl t+E}.vfl ^32f ^-o] ( o] -i-^ofl HB(0H) 2 
^-t-i: ^7>^-ofl *}e} 5)37} Bfl^- ^-^(broad)^}7fl ^£|ai, ^I^C^iEi ^ 
)S. tt}e}CE 9^ a ) 13 LiCo0 2 C£ 9^1 c)J±t} ^=#^-§- ^ 

<124> £ 10 ^ 11^ LiCo0 2 °fl HB(0H) 2 -^-i- 0.1, 0.3 ^ 0.5 ^7}*} *2 

*H 5, 6 ^ 7^ *i*l<2} HB(0H) 2 ^-§r ^7}*}X| ^ tiling 10] s o] 

3i^^ ^#(0.1C) ^ Jl#(1.0C) ^(capability)* AA 

£ 10 ^ 11^1^1 , 1, a^ ^*H1 5, b^ ^*H1 6 ^ ^*H1 7^] 

-g-^ ^-^-1: M-^^cf. S. 12±r-& 5 7 ^ aliU^ 1^ 3.<£ #x)S>] 

^E°fl ^HS ^ ^ ^4 0 H=K £ 13-^H, afe 5) frb 

7, -^H 6) dTr WlJUofl 10] Afo]^. ^ ^ 10 ^ 

*1 £ 12o11 M-e}^ 34 ^-o], HB(0H) 2 # ^7>^1 r^-e^- ^ ^ a>o]^ 
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^^*>7fl *^HI ^ sat}-. 4^1, HB(0H) 2 S-iM ^7H ^ 

13 #31^ %H V ^ ilK^S-IE. ij-^sfc^ f o.5 ^E. ^ <^><H1 *i 

?m *#4l 5&°H, HB(0H) 2 ^ ^o_S. ^^4. 

SLtb, 5. 1241 3^ ^o], Al^s)^ B 2 0 3 # ^7>*>g-i- 

-g-^ ^HH #^3^ 3* 2 ^ 5U4. 
<i25> St!:, B 2 0 3 ^7H nHi- <&^7l LiCo0 2 ^, 

°] LiCo0 2 4l Aj^s^ B 2 0 3 0.3 ^ 0.55 ^7>*V tiling l, ^J-jLefl 

6 £ 73] a?! #*15] ^#(0.1C) -8-3= 3E. 1341 q-B^iflSitq-. £ 134H, 

a^r 6, b^r #J141 7 ^ ctt «liH4l 1^ M-^^flcf. £ 134] 

M-^^fl ^o], Al^-s)^ B 2 0 3 « ^7>*Hr ^-f4l^ ^7>^o] ^d]^ 

LiCo0 2 J±i} <g5}-^ -g.^ M-e]-^# ^ satf. 

141 

<i26> «><4 ^o], ^ oj ^ ^ 

A]^tiloiie t£i- =4* j2.a>o1t=» if- ^-41 4ef -<Hrtb 4 6 lt ^ ^ ^ 

13 4B^t}. 
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l] 

[ S**M 1] 

Li x Mni-yM , y A2 
[ 2] 
Li x Mni_ y M' y 02- z A z 

[ 3|-*M 3] 
Li x Mn 2 04- z A z 
[ 3?-*H 4] 
L i x Mn2- y M 1 y A4 

[ 3**H4 5] 
Li x Mi- y M* y A2 

t 6] 

Li x M0 2 - z A z 
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[ 7] 

Li x Nii- y Coy02- z A z 
[ Sf^M 8] 
Li x Nii- y - z Co y M* z A ff 

[ S^H 9] 
Li x Nii- y - z Mn y M' z A a 

(#7l 0.95 <x <1.1, 0 <y <0.5, 0 <z <0.5, 0 < a <2°] JL 

, M^r Ni Co°laL, M'^r Al, Cr, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, 

Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, 
Bk, Cf, Es, Fm, Md, No, ^ LrS. o]-f-o^ Q^o] 
al, M'^r Al, Mn, Cr, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm, 
Md, No, ^ LrS. ^3^r S r *4 °)^r^ ^i°H, A^ 0, F, S 

[^t 2 -* 2] 

*fl 1 SWi, -*7l Mg, Al, Co, K, Na, Ca, Si, Ti , V, Sn, 

Ge, Ga, B, As 3? ZrS. ^>1^-<H^1 °}*} 21*1-8- <&^r 
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3] 

^1* 0.1 1 p1d>^ <£o_3. 5L^*Hr ^<?1 E|# ol^j- #*l-g- 

4] 

^ tM$- -tf^Br ifl*] 200°C°1H 1 vfl*l 24A]^> f-<£ ^ 2 sl o] ^ 
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